The effect of baffles on the performance of an ineffective, single-cel led stab il ization pond with theoretical retention time of 5-10 days, was investigated.
The eff ic iency of the pond was evaluated by comparing the microbiological and chemical qual ity of pond's influent and effluent, as well as by hydraulic tests.
Removal of indicator microorganism (1 log) and BOD5 (55%) remained unchanged, regardless of the number of baffles. Tracer study findings were characterized by the appearance of a peak of tracer within 15-20 hours after injection of the tracer, fol lowed by a long "tail " of lower concentration. These find ings, al ong with optical observations, indicated that the baffles succeeded in channeling influent flow to the planned routes (result ing in increased travel ing distance of the wastewater). However, the actual retention time of the influent , particularly a small but important fraction of it, remained short regardless elf baffl e installation.
The lack of mixing caused by thermal stratification of the water column resulted in rapid bottom flow in the cool hypolimn ion.
These findings may explain, in part, the lack of success in improving treatment efficiency. (Nascimento, 1977; Saqqar and Pescod, 1991) .
INTRODUCTION
The efficiency of treatment in such ponds depends greatly on retention time -which is control lea by the flow rate, the size and shape of the pond and hydraulic flow patterns.
Flow patterns are influenced by pond shape, dead spaces, existence of density currents, and inlet-outlet configurations (Middlebrooks et al., 1982; Moreno, 1990 The effect of baffle installation on hydraulic flow patterns was also evaluated. Dufour et al. (1981) . Enterococci were determined according to Levin et al. (1975) . F+ bacteriophages were determined by plaque assay techniques, according to Havelaar and Hogeboom, (1984) . The host bacterium was Salmonella typhimurium WG-49.
MATERIALS AND METHODS

System
RESULTS
Pro f ile s
Temperature, DO and pH profiles mec-sured on the 3rd of June, in the afternoon (15:00 h), when the pond contained one baffle, are presented in Fig. 2 .
Thermal stratification was observed, with a sharp thermocline at a depth of 30clLl. The difference in temperature between the epilimnion and hypolimnion was 10°C. An oxycline developed at the same depth, showing a transition from supersaturation in the upper water layer to anaerobic conditions in the lower layers.
The top-bottom difference in pH was within one unit.
In addition, differences of up to 5000 p g/l CHL-a were found between the epilimnion and hypolimnion.
The stratification usually faded at night, although there were indications that the water column did not necessarily undergo diurnal turnover as was reflected by the existence of pH and CHL-a stratification in morning measurements.
Similar results were obtained when the system included four baffles. 
Tracer studies
Tracer studies showed the rapid appearance of a peak after some 15-20 hours (representing 5% of the initially applied RWT), followed by a .long "tail" of lower concentration. The mean retention time, as calculated from these studies, ranged from 2.5 to 4.5 days in all baffle combinations. Dispersion index (d) values ranged from 0.95 to 2.5 in all baffle combinations. The results of tracer studies on the nonbaffled pond and the 4-baffled system are presented in Fig. 3� and 3B, respectively.
As can be seen there was no evident change in hydraulic flow pattern. Sampling in the first tracer study (Fig. 3�) 
Microbiological Assays
The geometric mean concentration of indicator microorganisms in the influent was The installation of up to four baffles failed to improve the hydraulic flow characteristics, despite the fact that the baffles channeled the flow.
These results might indicate that there is a factor limiting pond mixing and contributing to the existence of stratified flows. It is possible that reports on the positive effect of baffle installation by other investigators (Middlebrooks et al., 1982; Killani and Ogunrombi, 1984) were limited to model SP that are not exposed to direct solar radiation and remain unstratified in contrast to full scale SP.
The rapid appearance of a tracer peak points to short circuiting.
Therefore the retention time of about 5% of the effluent was very short, i.e. this portion had very applied purification processes.
It is clear that a mixture of 5% influent containing F.coli concentrations of 1.6xlOs cfu/100ml and 95% pond water with F. coli concentrations of 3.5xl04 cfu/100ml will have significantly high bacteriological (calculated value due to dilution -4.lxl04 cfu/100ml) and BODs values, as were actually detected (1.3xl04 cfu/100ml). The calculated mean retention time (2.5-4.5 days) was shorter than the theoretical one (5 days) but not to the extent that could allow the low removal efficiencies.
The hydraulic behavior, as seen in the tracer studies, bore small resemblance to the less complex flow models; the completely mixed flow (Marais, 1974) With an increasing number of baffles resulting in smaller surface area available for flow, the velocity of the confined flow increased with peaks appearing at similar times as the unbaffled pond, at the outlet (despite the fact that the traveling distance was longer).
It can further be postulated that the lack of improvement in microbiological reduction was associated with bottom flow and minimal exposure to high levels of bacteriocidal factors such as light, pH, DO, and high temperature, found in the epilimnion. 
CONCLUS IONS
